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Basic Abstract Text - ABTX ( 1 ): 

Title ceramic consists of a solid soln. of formula (I) Pb/Mnl/3Nb2/3)x. 
Zrz/03 (I), (where x is 0.1-0.6; Z is 0.4-0.9; x + z = 1.0) and 0.01-1.0 wt.% 
of >=1 Fe203 or Cr203. The ceramics are suitable for ceramic filters, and 
transducers. 

Title - Tlx (1): 

Piezoelectric ceramic compsn - comprising a solid soln of lead, manganese, 
niobium and zirconium oxides 

Standard Title Terms -TTX(l): ' 

PIEZOELECTRIC CERAMIC COMPOSITION COMPRISE SOLID SOLUTION LEAD MANGANESE 
NIOBIUM ZIRCONIUM 
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X 


y 


z 


0.1 0 


0.0 0 


0.9 0 


0.6 0 


0.0 0 


0.4 0 


0.6 0 


0.3 0 


0.1 0 


0.1 0 


0.8 0 


0.1 0 


0.0 1 


0.7 1 


0.2 3 


0.0 1 


0.0 9 


0.9 0 
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t I : 'Ammm^i au^^io-r 

>£33( A ^ 1^! I ^. ( kr V Afr )te J: kr 2 / A e ) 
l^r M 1 /fr. AR) *5 J: c;: kr M 1 /car) i U 



Pb,_uMeu [(Mn i /3 Nb 2/3 )x -ZrzJO 3 

Me =Ca , Sr . Ba . 
X + z = 1.0 0 

(wt %) T'StTnLT^So 
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7 8 ' 

m 1 & 



NoA 


Me 


/jK » ^1- ft 


S'J So 


kr 

(%) 


Qm 


e 


tan (5 
(%) 


kryfrAR 


kr?<«AR 


U 


X 


z 


* 

1 


- 


0.0 0 


0.1 0 


0.9 0 


- 


4 


4 0 0 


2 5 0 


1.1 


1 0 


4 


2 


- 


// 


// 


// 


Fe2O3 0.1wt% 


6 


5 3 0 


2 9 0 


l.I 


2 9 


1 3 


3 




// 


// 




CraOaO.l 


6 


4 9 0 


2 8 0 


1.0 


2 7 


1 2 


* 

4 


Oa 


0.0 5 


0.3 5 


0.6 5 


_ 


1 1 


3 3 0 


9 1 0 


3.6 


4 6 


1 1 


5 


// 


// 


// 


// 


Fe2O3 0.3wt% 


1 0 


9 7 0 


9 4 0 


3.4 


5 6 


1 4 


6 


// 


// 


// 


// 


Cr2O2 0.3 


9 


10 2 0 


9 5 0 


3.3 


5 3 


1 4 


* 

7 


Sr 


0.1 0 


0.2 5 


0.7 5 


— 


1 0 


7 8 0 


9 4 0 


3.4 


3.5 


9 


8 


// 


// 


// 


o 


Fe2O3 0.2wt% 


1 2 


9 2 0 


9 8 0 


.3.2 


5 5 


1 6 


9 


// 




/f 


// 


Cr2O3 0.2 


1 3 


8 9 0 


9 7 0 


3.2 


6 8 


2 1 


* 

1 0 


- 


0.0 0 


0.3 0 


0.7 0 


— 


1 2 


8 9 0 


7 6 0 


3.1 


9 6 


1 9 


1 1 


- 


// 




// 


Fe2O30.0 lwt% 


1 2 


9 1 0 


7 7 0 


2.9 


10 6 


2 4 


1 2 


- 


/f 


// 




0.1 


1 4 


9 4 0 


7 9 0 


2.8 


1 5 2 


2 8 


1 3 


- 


// 


// 


// 


0.3 


1 4 


113 0 


3 1 0 


2.8 


1 6 4 


3 8 


1 4 


- 


// 


// 


// 


1.0 


1 0 


8 3 0 


7 1 0 


3.3 


1 0 4 


2 3 


1 5 


- 




// 




Cr2O3 0.3 


1 4 


1110 


8 2 0 


2.8 


1 7 5 


3 6 


* 

1 6 


Ba 


0.2 0 


0.2 5 


0.7 5 


- 


9 


7 6 0 


15 8 0 


4.0 


1 3 


4 


1 7 




// 


>/ 


// 


Fe2O3 0.2wt% 


1 2 


8 8 0 


16 5 0 


3.4 


3 1 


1 0 


1 8 




// 


// 


// 


Cr2O3 0.2 


1 1 


9 4 0 


16 3 0 


3.5 


2 4 


8 


* 

1 9 




0.0 0 


0.6 0 


0.4 0 




4 


4 2 0 


10 3 0 


9.6 


1 1 


4 


2 0 




// 


. ^/ 


f/ 


Fe2O3 0.5wt% 


6 


4 0 0 


9 2 0 


8.7 


3 2 


1 0 


2 1 




// 


// 




Cr2O3 0.5 " 


5 


3 8 0 


9 3 0 


8.8 


2 4 


9 
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kr z/frAR J: kr V^AR |i < , Qm 

(Pbi- Meu)C(M i/aNb 2/3)x -ZrzlO 3 

fifc'UMe =Ca , Sr , Ba 
X + z = 1.0 0 

0.1 0 < X <^0.6 0 
0.4 0 < z < 0.9 0 
0 j< u^O.2 0 

Fe20 3, CrzOa (Dn-mmiX±.Ojm\\M^ 

0.0 1 ^ii-'U i.osm%#WL./--«gii»cB3'^$n 
;.t ( t e -mtt ^ t m«s ^ n ^ <> {j'lj 

?LJ±'!g2^i§lflWJt!4tCSitnS kr 2 /frAR ©{itti^ 

3gl -SK^Uf;*%nj5ffi;jg,!^® kr^ /-frAR ® 

S Fe zO 3 i^ti Cr 2O 3 ®^Wffl;*^'±fl3$Gffl 



10 

^)^ *llfte{?iJtiai«^j:50;ai*JfBU/-:B#fcf§f,ti/-r 

mMm 2 

(Pli.Me)f ( Mni/3Nb2/S).Zr303 
(Me =Ca , Sr , Ba ) ^^M^t l^, glj^^}- 

^•a-f; (Pb. Me)C(Mni/3Nb 2/ 3 ). Ti. ZrJ 0 3 
H^i*(Me =Ca,Sa,Ba )*iJ5!c^>t UTffll^T 
fe^l^StnSo'^^L/Tar^Qm ©fifc«U<40 

^2 ^»4{Pb.Me )r(Mni/3Nb2/3).Ti.Zr )0: 

^'^il^L'AtL. mm'A tux FeiOi. CrzOa 

(Pb i_uMeu ) ( (Mn 1 /3 Nb 2 /3 ) X "Tiy. Zr^JO 
tztily Me =Ca . Sr , Ba 

25 

xH-y+z = 1.0 0 
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m 2 m. 
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No\ 


ivje 


r& 0^ jiy it 




kr 
(%) 


Qm 




tan<! 
(%) 


^ kryfr.AR 


kr2/AR 




X 


y 


7. 


afj /iSci 


* 

2 2 

23 


- 


0.0 0 


0.1 0 


0.8 0 


0.1 0 


- 


6 


9 1 0 


2 10 


2.3 


1 2 


4 


- 


// 


// 


/'/ 




Fe2O3 0.2wt% 


8 


105 0 


240 


2.6 


2 6 


9 


24 


- 


// 


0.0 1 


0.7 1 


0.2 8 


— 


4 


3 00 


190 


1.6 


2 


0.5 


2 5 








// 


f/ 


Fe2O.3 0.2wt% 


6 


3 9 0 


220 


1.8 


5 


1 


* 

2 6 




// 


0.0 0 


0.5 5 


0.4 5 




8 


3 0 


3 50 


1.3 


3 


3 


* 

2 7 


- 




0.0 0 


0.4 8 


0.5 2 




4 2 


250 


1060 


1.6 


6 5 


9 


28 


- 


/. 


0.3 0 


0.4 8 


0.2 2 


_ 


2 6 


114 0 


6 4 0 


4.5 


1 8 5 


5 4 


2 9 


- 






// 


// 


Fe2O3 0.2wt% 


2 8 


1330 


690 


4.8 


2 4 5 


7 1 


3 0 


Ba 


0.0 5 


f/ 


// 


ff 


Fe2O3 0.2wt% 


3 0 


14 20 


720 


4.4 


•3 0 0 


9 0 


* 

3 1 


Sr 


0.0 5 


0.1 0 


0.4 6 


0.4 4 





5 2 


2 3 6 0 


1150 


1.6 


2 8 8 


7 8 


3 2 








// 


f/ 


Fe2O30.1wt% 


5 4 


2 5 10 


12 10 


1.6 


3 4 3 


9 7 


3 3 




// 






/f 


Cr2O3 0.1wt% 


5 5 


2 4 8 0 


1200 


1.5 


3 6 0 


1 0 4 


3 4 


- 


0.0 0 


0.0 5 


0.4 6 


0.4 9 


— 


6 1 


2 0 3 0 


630 


1.1 


3 4 2 


1 2 4 


3 5 


- 




// 


/f 


// 


Fe2O3 0.0 lwt% 


6 2 


2 2 5 0 


6 5 0 


1.1 


3 6 6 


1 3 7 


3 6 


- 




// 


// 




0.2wt% 


6 8 


2 3 5 0 


114 0 


2.7 


4 7 1 


1 9 2 


3 7 


— 






// 


// 


0 .5wt % 


5 7 


8 5 0 


1100 


3.3 


4 0 6 


1 6 2 


3 8 


- 




// 


// 


// 


1.0 0wt% 


4 2 


680 


9 4 0 


4.9 


3 5 2 


1 2 6 


39 






// 


ff 


// 


Cr203 0.0 lwt% 


6 1 


2 18 0 


6 5 0 


1.1 


3 5 7 


1 3 3 


40 


- 




// 


// 


// 


0.1wt% 


6 4 


23 10 


1110 


1.2 


4 3 1 


1 6 3 


4 1 


- 


// 


// 


// 


// 


0 .2wt % 


5 8 


2 150 


104 0 


1.3 


4 3 6 


1 6 0 


42 


— 


// 


// 


// 


// 


1.0 0wt% 


4 1 


76 0 


840 


4.5 


3 5 0 


1 2 9 


4 3 


Ca 


0.0 2 


// 


// 


ff 




6 4 


18 8 0 


13 7 0 


1.2 


4 5 0 


1 0 4 


44 




'/ 


// 


// 


// 


Fe2O3 0,2wt% 


6 9 


19 9 0 


145 0 


1.4 


6 6 1 


I 4 0 


4 5 


// 




// 


// 


// 


Cr2O30.1wt% 


6 7 


2 0 3 0 


143 0 


1.3 


5 9 9 


1 3 6 


4 6 


Ba 


0.1 0 




o 


// 




6 0 


2 0 3 0 


116 0 


1.3 


3 9 6 


9 6 


4 7 


// 




/* 






Fe2O3 0.2wt% 


6 6 


2 3 2 0 


12 7 0 


1.4 


5 8 8 


1 3 2 
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13 14 



4 8 


// 


// 






// 


Cr2O3 0.1wt% 


6 4 


2 2 9 0 


12 3 0 


1.3 


569 


128 


4 9 


Sr 


0.001 


0.0 5 


0.0 4 


0.5 1 




5 7 


2 3 3 0 


360 


1,1 


35 7 


8 1 


5 0 


// 




f/ 


// 




Fe2O3 0.2wt% 


6 3 


2 5 10 


4 00 


1.8 


5 2 8 


1 2 4 


* 

5 1 


Sr 


0.0 5 


/f 


// 


// 


— 


6 2 


2160 


620 


1.1 


4 2 2 


9 4 


52 




// 


// 


// 


// 


Fe2O3 0.2wi% 


6 8 


24 10 


660 


1.6 


625 


1 4 9 


* 


Sr 


0.2 0 


// 


// 


o 


— 


4 5 


6 5 0 


2 0 9 0 


1.3 


224 


5 8 


5 4 












Fe2O3 0.2wt% 


5 1 


7 7 0 


22 10 


1.7 


356 


9 3 


55 


Ca 


0.1 0 


0.1 5 


0.4 4 


0.4 1 


— 


4 5 


18 30 


1110 


2.2 


214 


5 5 


56 




// 


// 




// 


Fe2O30.2wt% 


5 0 


2 0 2 0 


12 10 


2.7 


333 


8 6 


* 

5 7 




0.0 0 


0.0 0 


0.4 0 


0.6 0 




3 0 


320 


4 6 0 


3.1 


30 


5 


* 

58 




ff 


0.0 0 


0.3 0 


OJO 




2 4 


380 


380 


3.3 


1 9 


3 


* 

5 9 


// 


0.6 0 


0.3 0 


0.1 0 





5 


2 5 0 


9 8 0 


11.2 


1 3 


5 


6 0 


— 


// 


// 




// 


FezOaO.Swt^ 


7 


3 10 


10 9 0 


10.8 


33 


1 2 


6 1 


— 


// 


// 




// 


Cr 2O 3 0 .3wt % 


7 


330 


1070 


10.3 


3 5 


1 3 


* 

6 2 




o 


0.0 0 


0.1 0 


0.9 0 




1 0 


5 8 0 


280 


3.4 


5 


0.3 


* 

6 3 


— 


// 


0.1 0 


0.3 0 


0.6 0 





3 3 


5 0 0 0 


3 0 0 


1.2 


2 1 8 


1 0 4 


6 4 


— 






/r 


// 


Fe2O3 0.2wt% 


3 7 


5 13 0 


3 7 0 


1.5 


34 2 


1 7 1 


6 5 


- 


// 








Cr2O30.1wt% 


3 6 


4 8 9 0 


330 


1.4 


34 1 


1 5 8 


* 

67 


— 


// 


0.3 0 


0.2 0 


0.5 0 


— 


2 3 


2 7 0 0 


420 


2.7 


108 


4 4 


68 


- 


// 






// 


Fe2O3 0.5wt% 


2 5 


2 9 3 0 


3 80 


3.2 


139 


6 4 


6 9 

7 0 




// 




// 


ff 


Cr2O3 0.3wt% 


2 6 


2 8 8 0 


390 


3.0 


1 6 1 


7 1 


- 


ff 


0.2 0 


0.1 0 


0.7 0 


_ 


1 5 


4 100 


3 90 


1,5 


5 8 


2 2 


7 ] 


- 




// 


// 




Fe2O3 0.2wt% 


1 7 


43 10 


4 4 0 


1.9 


90 


3 3 


72 


Sr 


0.1 0 


// 


// 




0.2wt% 


1 8 


4 4 8 0 


480 


1.9 


1 0 8 


3 8 


* 

7 3 




0.0 0 


0.0 1 


0.0 9 


0.9 0 




6 


4 8 0 


3 2 0 


2.4 


8 


3 


7 4 




0.0 0 


// 


// 




Fe2O3 0.2wt% 


8 


540 


380 


2.9 


16 


6 


75 




0,0 0 


// 


// 




Cr2O3 0.1wt% 


7 


5 1 0 


360 


2.6 


1 3 


5 
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15 

?J?2g©No.2 6,- 2 7. 5 7 , 5 8. eaciJ-'iJ 
»±ei:5K*>^4!>j3]CDPbti0 3 -PbZrOa mmWX- 

t'ZfXC,i£ (Pb. Me) C(Mn,/3Nb2/3)- 

Ti. Zr]0 3 ISI^{* (Me =Ca . Sr ,. Ba ) »i 5 

kr VfrAR fcj: O^'kr^X eAR*i@s?)TS0-T'* 

^hiC (Ph. Me)[(Mni/3Nb2/3). Ti. ZrJOa 

^^^J^'j^tU. bTFe20 3. CrzOs 

SBJi. {Pbi_uMeu) [(Mni/3Nb2/3)x- 15 
Tiy.ZrJOa 

tZtiUMe =Ca , Sr , Ba 
x + y+ z = 1.0 0 

(cfcoTx. y, z©fi*« -en-en 20 



X 


y. 


z 


0.1 0 


0.0 0 


0.9 0 


0.6 0 


0.0 0 


0.4 0 


0.6 0 


0.3 0 


0.1 0 


0.1 0 


0.8 0 


6.1 0 


0.0 1 


0.7 1 


0.2 8 


0.0 1 


0.0 9 


0.9 0 



25 



u 0/i*< 

0<u<0.2 0 

r.Fezo 3 crzo 3 (D\^-mmLt(Dmim^ 0.01 
I, u 1 .0 Kft % ^i-B- b » /c$iis»c|iss $ n -5 o 

kr2/frAR®ffl»i 1 0 £i±»C^^f;n^ *>-:>kr^ Qm 

^^ciiu/;W^^4*^^f c.n^o *f;Fe203 ^»± 

Cr20 3 ®^^it*<±feigiaf^fc*nff 

(Pb. Me) [ (Mn 1 /sNb 2 /a) • Ti. Zr)0 3 .T-f# C) 40 
n^kr , krVfrARfeiO^krVcARCOffiJ: •? 
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16 

1 Pb (Mni/3Nb2/3)0 3 -PbZrOs T'fi!?/iK 

$n. cn% 

Pb C(Mni/3Nb2>3)x* Z^zJOs 

tzti\^x + z = 1.0 0 
t ^t) Lf;B^fC X fo- J: «>' z 

0.1 0<x<0.6 0 
0.4 0<z<0.9 0 

siM5i- 1 Lxmim (Fe 20 3) , mit ^ °^ 
(CrzOs) ®ra-fi:^£i±®ii^b'^^' 0.0 1 :M 
% £i± 1 .0 a* % j^T^w-r -set %iKf m tti 

2 (Pb,_uMeu) C(Mni/3Nbz/3)3,. ZrJ0 3 

tZt^lyMe =Ca , Sr , Ba 
X + z = 1 .0 0 

T'g*)$n«H^^^:^cfcl,^T u.x.z i>iin^ n 

0<u<0.2 0 
0.1 0 < X <0.6 0 
0.4 0 < z <0.9 0 

um^t [^rmitSk (Fe20 3)^ Bl^fcf ° A 

(Cr20 3) ©l^-fflm]a±®i^^b^*0.0 IM 

ii%jii±. i.oait%iaT#w-r*ci*i^at 

3 Pb(Mni/3Nb2/3)0 3-PbTi0 3 -PbZrOa 

■cWsK^n, cm 

Pb C(Mni/3Nb2/3)x-Tiy. Zr^JOs 
f;f:fU x + y + z = 1.0 0 

t^t>[^tzs^icx, y, z^i^n-en 



X 


y 


z 


0.1 0 


0.0 0 


0.9 0 


0.6 0 


0.0 0 


0.4 0 


0.6 0 


0.3 0 


0.1 0 


0.1 0 


0.8 0 


0.1 0 


0.0 1 


0.7 1 


0.2 8 


0.0 1 


0.0 9 


0.0 9 



4/27/07, EAST Version: 2.1.0.14 



(9) 



894 9 - 1 4 3 1 7 



17 

(/•r/^by = 0.0 0€.^t-r) Umsi^^^'rtt 
L'> SiM^iLrmi:^ (Fe20 3)^ ®{k^' o 

4 

(Pbi_uMeu) C(Mni/3Nb2/3)x* 
Tiy. Zrz]0 3 



tztily Me =Ca , Sr , Ba 
x + y + z = 1.0 0 
T•gt>$n4Si^^^:|Cfcl^T^ x, y, z®fi*> 

fiAJO < u <0.2 0 igt)^n^(g|fiF^(j:i.^ffi 

ig^bi'O'^' (Cr20 3) ©ra-8i!®£i±®K^b^ 
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